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(54) PRINTINQ TO PRINTED-WIRING BOARD 
(57)Abstract: 

PURPOSE To make it possible to perform a printing on 
a printedwiring board by an inkjet printer without a 
possibility that an adverse effect is exerted on the 
electrical characteristics of the board. 
CONSTITUTION: Ink particles 10 are made to Jet on the 
surface of a printed- wiring board 1 front an inkjet 
printer and a printing is performed on the board. 1. At 
this time, an inorganic ion exchanger is kept blending in 
ink of the inkjet printer. Ions, such as an electrifying 
agent, in the ink of the printer are trapped by the 
inorganic ion exchanger and the ions in the ink can be 
prevented from acting on circuits 5 on the board 1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So tho translation may not 
reflect the original precisely, 

2. **** shows the word which can not be 
translated. 

3!n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The printing approach to the 
printed wired board which is 
characterized by blending an inorganic 
ion exchanger with the ink of an ink jet 
printer in printing by gushing an ink 
particle from an ink jet printer on the 
surface of a printed wired board. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

{Industrial Application] This invention 
relates to the printing approach for 
carrying out marking printing on the 
surface of a printed wired board. 
[0002] 

[Description of the Prior Art] In carrying 
Out. mar king printing of a part number, a 
lot number, a firm emblem, the care mark, 
etc. on the surface of a printed wired 



board, it is common that screen-stencil 
performs. Ho w e v er, when the 
platemaking of a screen is required in 
screen-stencil, it is little multiproduct 
production and "such platemaking is 
performed one by one, there is a problem 
of working efficiency worsening or 
becoming cost high. 

[Q003] Then, printing by printing on the 
surface of a printed wired board using an 
ink jet printer is proposed by these people. 
According to the ink jet printer, it is not 
necessary to use a version and cannot 
print in the alphabetic character of the 
arbitration according to the input data to 
a computer etc., and moreover, since an 
ink jet printer can be printed convenient 
even if it does not give an impact to the 
front face of a printed like a stylus 
printer and some irregularity, is shown in 
a front face, it - is the optimal as 
equipment printed to the printed wired 
board in which the circuit was formed on 
the front face. 

[0004] The thing of the common 
knowledge currently used from the 
former as an ink jet printer is used, and 
the principle of the ink jet printer of an 
electrification deflection mold is shown in 
drawing 2 . It is made for an 
electrification electrode and 14 to have 
gushed [ 13 / the nozzle in which 11 
formed the piezo-electzic element 12 in 
drawing 2 , and / 15 / a deflecting 
electrode and ] the ink 18 in which a 
gutter and 16 are sensors and are 
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supplied to a nozzle 11 from the ink 
reservoir 17 from the nozzle 12 as an ink 
particle 10 in the operation of a 
piezoelectric element 12. And it is made 
to have electrified each ink particle 10 
with the electrification electrode 13 on 
the electrical potential difference 
proportional to the positional information 
to which each pixel has the alphabetic 
character' which should be printed in a 
dot matrix while carrying out pixel 
division, and in case each ink particle 10 
passes through between deflecting 
electrodes 14, it can arrive at the front 
face of a printed wired board 1 in 
response to a deflection according to the 
amount of electrifications, and it can be 
printed in a predetermined alphabetic 
character etc. The ink particle 10 which is 
not used for printing is not charged with 
the electrification electrode 13, but goes 
straight on, is caught by the gutter 15, 
and are collected by^the-ink reservoir 17. 
[0005] As mentioned above, in the ink jet 
printer of a common electrification 
deflection mold, in order to print by 
electrifying the particle of ink and 
"making it deviate, it is necessary to blend 
a lithium nitrate, a cyanate, etc with ink 
as an electrification agent, and the 
resistivity of ink has become about 
800ohmcm"2006ohmcm. As for the 
electrification agent, about 0.1 • 5 % of 
the weight is blended with ink. 
[0006] 

CProblem(s) to be Solved by the 



Invention] However, in this way, since 
electrification agents, such as a lithium 
nitrate and a cyanate, were blended with 
ink in the ink jet printer of an 
electrification- deflection mold, ion 
contained, and when printed on the 
surface of the printed wired board with 
the ink jet printer, there was a possibility 
of this ion having acted an the circuit of a 
printed wired board, and resulting even 
in dielectric breakdown under conditions 
whenever [ high-humidity/temperature ]. 
Moreover, while forming the tandem-type 
pattern 20 with a pattern width of face 
[ of 1mm ], and a pattern spacing of d- 
1.5mm on the surface of a printed wired 
board like drawing 3 , on it, apply, a 
solder resist and the carcuitrprotection 
film with a thickness of lOmicro is 
prepared. If an ink jet printer performs 
complete printing on this 
c±rcmt-protection ffltn and the trial to 
which •» - eleclrkal-potential^difiference - 
DC100V are appliedfor. thifl continuation- . 
500Hr under the conditions of 60 degrees 
C and 95%RH is performed Migration 
occurs between the tandem-type patterns 
20, and it may be able to step might be 
unable to secure the inter-electrode 
insulation of the tandem-type pattern 20. 
That whose insulation resistance value 
between the tandem-type patterns 20 is 
1013 to about 1014 also when migration 
does not occur is 107-108. It was what 
falls to extent and a problem produces in 
insulating reservation. Moreover, it was 
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what it disperses after ink adheres cm the 
surface of a printed wired hoard, and a 
pole granule child adheres to a perimeter, 
or the particle (about 60-10Qmicro) of 
regular magnitude disperses from a 
nozzle also in the location to which ink is 
not made to adhere, and the same 
problem produces in it. 
[0007] Although it is not necessary t» use 
the ink which is not an electrification 
deflection mold and which blended the 
electrification agent in the ink jet printer 
of Bubble Jet, an atmospherics control 
mold, and a drop -on mind mold, the thing 
of tonicity is contained also in these ink 
as an additive of a color, a pigment* ?T>d 
others, and as long as it uses for a printed 
wired board, a problem arises to some 
extent on insulation. 

[00081 This invention is made in view of 
Hie above-mentioned point, and it aims at 
offering the printing approach to the 
printed ' wired- board '-which: --has- an 
■adverse effect . . on the electrical 
characteristics of a printed wired board 
and which cannot be afraid and can print 
with an ink jet printer. 
[0009] 

DMfeans for Solving the Problem] In 
printing by gushing an ink particle from 
an ink jet printer on the surface of a 
printed wired board, the printing 
approach to the printed wired board 
concerning this^invention is characterized 
by blending an inorganic ion exchanger 
with the ink of an ink jet printer* 



[0010] 

[Function] Ion, such as an electrification 
agent in the ink of an ink jet printer, is 
caught by the inorganic ion exchanger, 
and it can prevent the ion in ink acting on 
the circuit of a printed wired board. 
[0011] 

[Example] This invention is explained in 
full detail according to an example below. 
A printed wired board 1 is what is created 
by establishing a circuit 5 in the front 
face of an insulating substrate 4 by a 
copper foil pattern etc. as an Tnrolatfng 
substrate 4 The epoxy resin substrate 
and phenol resin substrate which were 
used combining glass fabrics, a nonwoven 
glass fabric, paper, or these as a base 
material, Things of arbitration, such as 
what was formed by the organic 
substrate of thermosetting resin systems, 
such as a polyester resin substrate and a 
Teflon-resin substrate, or a 
thermoplastics system/' inorganic 
substrates, such as a .ceramic substrate, 
and other organic and inorganic 
admixtures, can be used. In the front face 
of a printed wired board 1, the 
circuit-protection film 2 is covered so that 
a circuit 5 may be covered. This 
circuit-protfiction film 2 can be formed by 
the liquefied resist, for example, a 
liquefied solder resist. As a liquefied 
solder resist; . 1 solution ■temperature 
hardening mold solder resists, such, as 
"S-40 (by solar ink manufacture 
incorporated company etc.)", 2 
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solution-temperature hardening mold 
solder resists, stick as "S'lOOW (by solar 
ink manufacture incorporated company 
eteO n , liquefied photograph solder resists, 
suck as rt PSR-4000 (by solar ink 
manufacture incorporated company etc.)", 
.UV h a rdening solder resists, such as 
"USR-2G (by Tamura etcj", etc can be 
used. Colors, such as white pigments, 
yellow, and Green, a pigment, etc. may be 
blended with this solder resist. 
[0012] On the other hnTid, as inlr used for 
an ink jet printer, the thin? of arbitration, 
such as UV hardening mold itiV, 
heat-curing mold ink, water color ink, 
aqnosity heafrctxring mold ink, and 
solvent mold ink, can be used. Since there 
are many heat-curing molds and UV 
hardening molds, generally the UV 
hardening mold ink and heat-raring mold 
ink of ink of a same system are [ a solder 
resist ] desirable, when forming the 
--"^ciran^prote^ • 
And it is used in this invention, blending 
an inorganic' ion exchanger with, this ink. 
[0013] An inorganic ion exchanger is the 
matter which can carry out the ion 
exchange of the ion to an inorganic ion 
exchanger, and can catrh it, and can use 
the well-known thing currently indicated 
by JP,59-170173,A etc. Specifically, what 
is offered aa "IXE" series from Toagosei 
chemical -industry incorporated company 
can be used. Grade, such as rt IXE*100* 
(zirconium system catkm* exchange type), 
M IXE- 150" (zirconium system 



cation-exchange type), '0XE-2Q0" (tin 
system cation-exchange type), w IXE-30O" 
(antimony system cation-exchange type), 
"IXE-400" (titanium system 

cataon-exxdiange type), and "IXB-SOO™ 
(antimony, bismuth system both 
ion-exchanges type), is desirable also in 
this "EXE" series. Specific gravity is the 
fine particles of the pole granule child 
whose mean particle diameter is about 
l"2micro about in 5.5, and it is necessary 
to adjust these inorganic ion exchangers 
so that ink may be stirred continuously 
and an inorganic ion exchanger may not 
sediment. The loadings of an inorganic 
ion exchanger can be set as arbitration if 
needed. 

[0014] Here, an example of a presentation 
is shown, respectively about UV 
hardening mold Tnlr and he atr curing mold 
ink for ink jet printers which blended the 
inorganic ion exchanger, 

(UVh^denlngmoldink)-'- ■ 

- An electrification agent (salts) - .Two 
weight sections and a color, a pigment 
(titanium oxide etc.) - Ten weight 
sections and acrylate oligomer " 35 
weight sections and acrylate oligomer - 
15 weight sections and a photoinitiator - 
Five weight sections, MEK - 30 weight 
sections and methyl alcohol — 20 weight 
sections and inorganic ion exchanger - 
Four weight sections -, others (tittle in a 
surfactant, glycols, a stabilizer, an 
antioxidant, a putrefaction inhibitor, etc J 
(Heat-curing mold ink) 
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• An electrification agent (salts) - The 0.2 
weight sections and a color, a pigment 
(titanium oxide etc.) Ten weight 
sections and an acrylic monomer — 35 
weight sections and melamjne resin - 15 
weight sections and an epoxy ream Five 
weight sections, MEK 30 weight 
sections and methyl alcohol - 20 weight 
sections and inorganic ion exchanger" — 
One weight section others (little in a 
surfactant, glycols, a stabilizer, an 
antioxidant; a putrefaction inhibitor, et<0 
By diluting these with a dilution solvent 
(partially aromatic solvent of the MEK85 
weight section and the methyl alcohol 15 
weight section), it can be prepared and 
used for the specific resistance cm of 
lOOOohms, the viscosity of 4cps (25 
degrees C), and surface tension 30 
dyn/cm. of course, the thing limited to 
what was illustrated as mentioned above 
as ink it is not ~ an electrification agent 
(ealt$) - 0.001 to -10%'Tof the weight, it is a 
color or 5 : 35 % of the weight of pigments, 
5 - 60 % of the weight of pitches (vinyl 
acetate, epoxy, an acrylic, a phenol, 
melamine, etc.), and the combination 
presentation of 10 ■ 90 % of the weight of 
solvents, and the general thing prepared 
to the specific resistance cm of 
500-2500ohms, die viscosity of 2-20cpa, 
surface tension 10 ■ 600 dyn/cm can be 
used 

[0015] As an electrification agent blended 
with ink here, it is desirable to use a 
lithium nitrate (LiN03). Although these 



things have a possibility of an input 
increasing and causing the property and 
performance degradation of ink original 
although the salts of the K and Na 
system can also be used, and a cyanate 
can also be used, a cyanate lacks in 
stability. For this reason, although it is 
not the meaning limited especially, as an 
electrification agent, it is 1aN03, Using is 
desirable. Thus, it is LiN03 as an 
electrification agent. When using, it is 
desirable that the ion-exchange ability of 
Li ion uses the inorganic ion exchanger 
(for example, above "IXE-IOO" by 
Tbagosei chemical-industry incorporated 
company, "DOE "150") of a high zirconium 
system as an inorganic ion exchanger. 
[0016] Moreover, as an ink jet printer, the 
electrification deflection mold ink jet 
printer shown in drawing 2 can be used. 
One example of die conditions which 
print on the front face of a printed wired 
board 1 using- .thig- ink' jet" printer-is - •'■ - 
explained.. The . ink . 18 ..which.- tie •.. 
piezoelectric element 12 was first 
vibrated on the frequency of 20kHz, and 
maintained specific resistance at 
lOOO'ohmcm from the nozzle 11 of 
60micro of diameters of a nozzle by ink 
welding-pressure SBar is gushed in the 
shape of a grain, and the ink particle 10 
is electrified with the electrification 
electrode 13. The deflecting electrode 14 
is arranged at intervals of 8mm, is 
impressed to DC 500V- 1000 V, and the ink 
particle 10 is deflected and shaken by 
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width of face of 0- 10mm with a deflecting, 
electrode 14, while flying about 8cm, and 
when this ink particle 10 arrives at tie 
front face of a printed wired board 1 like 
drawing 1 , it can be printed. The ink 
particle 10 which is not charged goes 
straight on, and does not adhere to a 
carrier eclipse and a printed wired board 
1 at a gutter 15. After the ink particle 10 
which was able to be received in the 
gutter IS regenerates by stirring or 
carrying out viscosity control, the reuse of 
it is collected and carried out to the ink 
reservoir 17. Although printing can be 
performed by [ as moving a printed wired 
board 1 ] while it fixes the nozzle 11 of an 
ink jet printer, the method to which a 
. nozzle 11 is moved may be used, Moreover, 
when you need high-speed printing 
(printing), it can adopt the multi-nozzle 
method which arranged in parallel two or 
more nozzles * 11, . and prepared them. 
•Although -it- is- desirable- tacover so that 
the flight of the ink particle* 10 may not 
be influenced of the flow of air as for 
before the front face of the printed wired 
board 1 printed from a nozzle 11, in order 
to speed up desiccation of the ink 
adhering to a printed wired board 1 and 
to prevent a blot and flipping, it is 
effective to send rectification of air at the 
wind speed of 5 - 1000 cm/sec extent. In 
addition, it may be in this invention and 
you may be ink jet printers, such as not 
only the thing of the above electrification 
deflection molds but Bubble Jet, an 
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atmospherics control mold, and a drop-on 
mind mold, as an ink jet printer. 
[0017] If the ink particle 10 adheres to 
the circu i t-p ro tection film 2 which carried '• 
out the deer, printed with the ink jet 
printer to the printed wired board 1 like 
(kaSDflgJL , and was prepared in the front 
face of a printed wired board 1 Although 
ion, such as an electrification agent 
contained in ink, will shift the inside of 
the cirraifrprntection film 2 and will act 
on a circuit 5 The ion exchange of this ion 
will be carried out to the inorganic ion 
exchanger blended with ink, and it will 
be caught. It can prevent the ion 
contained in ink acting on a circuit 5, and 
it is lost that insulation falls in an 
operation of the ion contained in the ink 
of an ink jet printer. Consequently, 
generating of migration is lost even if it 
tests migration of drawing 3 . The 
elimination factor of the ion by the 
inorganic ion exchanger-Teaches even to ••. 
60 - 98%, and since it rises by heating, as .... . . 

for the ion-exchange capacity of an 
inorganic ion exchanger, it is effective 
after printing to heat a printed wired 
board for 10 ■ about 30 minutes at about 
100*160 degrees C, and to heighten the 
ion prehension effectiveness. Therefore, 
when using the solvent mold ink which 
originally does not need heat hardening 
as ink, even if it is, it is desirable to heat 
in order to raise the prehension 
effectiveness of ion. However, since there 
is a possibility of producing deformation 
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and dimension contraction when it heats 
exceeding the glass transition 
temperature of a substrate ingredient in 
the production process of a printed wired 
board 1, it is necessary to mind. Moreover, 
since there is a possibility that 
discoloration and deterioration may take 
place to the substrate of a printed wired - 
board 1 with the total dose of UV in each 
processes, such as a solder resist process, 
when wfirng; UV hardening mold ink, it is 
desirable to use what the amount of UV 
irradiation hardens by 3000 or less mjs, 
[0018] Here, since an inorganic ion 
exchanger begins to catch the ion in fnk 
shortly after blending an inorganic ion 
exchanger with ink, a possibility that 
trouble may arise is in eleriziiying the 
ink particle 10 and making it deviate. For 
this reason, as for combination of the 
inorganic ion exchanger to ink, it is 
desirable that it is made to carry out just 
before -ane- activity 'as- much 'as 1 possible. 
Moreover, .after .printing.* to a* printed 
wired board 1 with an ink jet printer, it is 
desirable to make it the ion prehension 
operation by the inorganic ion exchanger 
blended with ink occur. For example, it is 
desirable to surround an inorganic ion 
exchanger with a heat solvent, or to 
surround an inorganic ion exchanger 
with microcapsules, such as FVC, and 
poval, methyl cellulose, and to make it 
blend with ink in the condition that an 
inorganic ion exchanger does not contact 
the ion in ink directly Although 



electrification and a deflection of the ink 
particle 10 are performed good since the 
ion in ink is not caught by the inorganic 
ion exchanger in case it prints with an 
ink jet printer in this thing By heating, 
pressurizing, or carrying out UV 
irradiation, and destroying a 
microcapsule eux, after printing with an 
ink jet printer and making the itiV 
particle 10 adhere to the front face of a 
printed wired hoard 1 An inorganic ion 
exchanger is exposed, the ion in i-nV can 
be made to contact, and this ion can be 
made to catch by the inorganic ion 
exchanger. 
[00191 

Effect of the Invention] Since this 
invention blended the inorganic ion 
exchanger with the ink of an ink jet 
printer as mentioned above in printing by 
gushing an ink particle from an ink jet 
printer on the surface of a printed wired 
• board, itr is : the ^fehing -which ion, --such as - 
an electrification agent in- the ink of an 
ink jet printer, is caught by the inorganic 
ion exchanger, can prevent the ion in ink 
acting on the circuit of a printed wired 
board, and has an adverse effect on the 
electrical characteristics of a printed 
wired board and which cannot be afraid 
and can print with an ink jet printer, 

DESCRIPTION OF DRAWINGS 

(Brief Description of the Drawings] 
drawing l\ It is the sectional view which 
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the part which shows one example of this 
invention expanded. 

rDrflwinp 21 It is the firihrnnntic diagram 
showing the principle of an ink jet printer. 
rPrawiTiy 31 It is the schematic diagram 
showing the tandem-type pattern used 
for the test of electromigr atlon, 
[Description of Notations] 

1 Printed Wired Board 

2 Circ^frProtectton Film 
5 Circuit 

10 Ink Particle 




Received at: 2:35AM, 8/10/2005 



'2005 08/10 15:21 FAX 03 5288 5835 £ J H (g # ffr V J3? @014 

05- 6-1 0 ; 1 4 : 01 iSEIKO EPSON CORP. IPD IPPS SUWAlS^SfOTS fl§ ; 0266523529 # 14/ 33 



OBH«HHHf CJP> 02) ^ P§ 4$ ^ (A) aiMSMH&ra** 

1#PFP5-327175 



P 6923— 4E 

A 9221 -2 H 
PSZ 7415— 4 J 

8306-2C B41J 3/04 101 Z 



C21)tMES*3- 


*£K¥4~1S3048 




000005832 
































^SSm^^P5^1048#^T«X^ 






































(74)fl2SA 





(57) [gg«] 

1 *~4>9W* 



C5l)lnta 5 

H0 5K 3/00 

B 4 I J 2/01 

B 4 1 M 5/00 

C0 9D 11/00 




"Received at: 2:35AM, 8/10/2005 



*2005 08/10 15:21 FAX 03 5288 5835 jfe W H gf # ffr ¥ SS flf 9015 

05- 8-10:14:01 jSEIKO EPSON CORP. IPD IPPS SUWA^im«S3f S® : 0266523528 ' # 15/ 33 



I 

[»#jsx1 7y^vw&&<n3m\z4 v 

[OOOl] 
[0 00 2] 

^^m-^^&fcotfi, **y-vra«]fc:J:oT*J 

[ooo3] ^x^mssAi^o-Cs tw*?^* h 
T'y x^-fc^rr/y x h^^o^f^^-ra ^ 

^ a - * — -OA^JT- * CfcffiSoXWCR] 
[0 0 0 4] -O^^aiy F^JI LT(«£3£a> 

^r. H2fc*swci lti^y^l2«r8S!:ftfc-/X 
/K 13tt^Fmmffi, 14Ftffiffltt& 16f*#*~. 
1 6«:t>^-es>o x *fv^?2«>i 7M/X/H 1 

*f&^l 0 £ Ut/X/H 2^8i©aS^r5J:iK:U-C 
Lfcts w 1 o ftUfWffi 1 3lcJ:or 

-f 1 o ntarra&E 1 3 -?#«£*vi\ Has ux 

[0005] JiSOi: 5 fc. -«»5?Jfe^ta(Bftffl©^ V 



(2) »H¥5-3 271 7 5 

2 

OOQcmSfflC^TV^. Wttfiltt-r >>*fcO. 1 
[000 6] 

hry T^MRJ«ISr*rftl\ -ttTC^ 
eO'Cs 9 5%RH<&^TT>«E£DC1 OOVSriElfc 
20 5 0 0Hr^rtS«8ft«:*$C:^5ix ^^-^2 0 

©ffiftffi^ 1 0 1^1 0 l^o^>^ 1 0 7 -1 
0» ^K^TUX»l8t&0?ftteirP4S^C.^%p?-e 

3fy V hffi^ffi69^WKlit^L.fcSWR1&Ur^/Jv^^ 

30 &£.CZ>h<OT**>o1t m . 

[O O 0 7] WIZtelftgLVfrttiltK tV?fl&=.y 

[0008] ^rthsojaic^T^^^fctot' 

[0009] 

h^y w-**e>-r v^«k«*tas*it-cHi««r*3 

B0 [00 10] 



'Received at: 2:35AM, 8/10/2005 



'2005 08/10 15:22 FAX 03 5288 5835 £ W 51 El 3f ft * S fh ©016 

05- 8-1 0; 14: 01 iSEIKO EPSON CORP. IPO IPPS S UWAgg^SISffi fl§ i 0266523 529 # 18/33 



(3) 



-327175 



HWBI ^^S?*^ O-f^*©: 

[oo l ij 

iMMHiaBttt'4tei'« «^f«CTty^-^^ 

-Ctt. lWftfiHH£y/i'*r--t'S?*h K3ft 
fcssgrtts rs-4 0j fc*) . 2tt«BftSy/1'*'~ 20 
(X^>*$mv&:&-&M rs-ioowj 

**5fc£*fc& rpsR-4oo oj , uva<b^/> 

?~\s*?7s h (*A7flSffl3fffi fUSR-2GJ fctf) 

[0012] — * yhry x^-i^vns 
^^tuttt. uvfi^vj?, nmYcs^r^. * 

•MEK 

• wiisw tern, 

•««3KI (£8) 

• y 

• * ? $ w»» 

- MEK 



^*>^^v\5ri:«5-e^5. rafiMwaBRfcy^-- 

t) . #§BBg5 9 - 1 7 0 1 7 3*$MIWTBI***u-C^ 

*«i:«»iwartto&*& rixEj ^y-xtu-ca 

EJ ->y— X04»"C=.^> tixe-iooj (S^Vasp 
A5^-f*^2fi»^^r) s UXE-150J «?A- 
a^^A^lftW^-^S^^^^O , TIXE-200J 

(rx^^t^^-y^^w^O tixe-4 0 

OJ &*tsim4zitts&&f'<zn . riXE-60 

oj (7^*y, fcrx-^^pg-f^-^fe^-r^O * 
jtS^s. 5 f^^Wfr^a* l - 2 a &m<n&m 

[ooi4] cii-e, V 



'23 

• 3 5 j££L$S 
1 SfiftSB 



•0. 2£fi^S 
<10fifi«! 

•1G££& 



'Received at: 2:35AM, 8/10/2005 

" 4) ' *2005 08/10 15:23 FAX 03 5288 5835 SlBIS^^MSf @017 

05- 8-1 0; 1 4s 01 i SEIKO EPSON CORP. I PD I PPS SUWA^^^g^ flS ; 0266623 529 #17/33 



5 

0 0 OQ cm. *£&4 c p s (2 5*0 . ScfflR 
<o*C$>*o •< *9 b LTfi-fe:SB<o,fc 5 KCT5*Ufc 

7 5-6 Ofifi%. Sffl 10-9 Ofi*%<Oe 

^laj^C. *fcJgttS0 0-2SO0Qczn. #g2— 2 
Ocps, 3cBn5fcfo 1 0 — 6 OOdy n/c ml^SBS^U 

-ess**, ^7>eafctt££&K>:rt£. cs>*:*>k:* 
<o$m<< (fl^wm^^^fc^xaa* 

5*£rttK TlXE-lOOJ , riXE-1 50j ) €: 

[o o i 6 J h?y>*-t uxii. 

m^xyy > h easts 1 n&mz.mm&'&z-ittskfto 
-&&m$:&m-r&. 2 0 k h 2 -^trac^ 

^1 o«r??Ta*ita. igft^i 4ttsm»Rffrarae» 

£h,X\**X* DC SOOV— 1 0 0 0V^RJiKI$nX*5 
<^S^1 Ott&a cm^T+^Hfc«^mSil 
4fc*oT0-l 0mznOfcT«fc$n"tgS>*K 5^2? 

IfftgL^^^tt^lOCtjgBiUX^^-l Sfcgtt 

giJtbttfcwx^^ioft, m^ufctjatCTsKs-u 

/^/H lfclH^Sfc^fc^y^hK^lfc^Sfc* 
C&ttSMc CPPBd) 

i 0^?^^^c9ii£ivcD^^grt^v>j:9i^^-- 



(4) 4#ffl¥5-3 2 7 l7S 

6 

©&2fe5:S-l OOO cm/s e eg^cE^T^S" 
• > HmtoW ^ y h r V ^ -t* &0 

io y^hffisft^i^^qs^B^sKafc^v^^ 
. *^*\z&&£h,x^&m^**sm&K 

-f rf-^BfeS*ft6 0-9 8%^T-2t^O"CfcD s 

o-rts*^fc«>i^ ^ifim^y^sga^^ioo- 
i e o'cejKiri 0-3 o&fo&atf&vx4*>tm& 

5 tZ-tZZ.b&G®X'bZ. &oX4^# 

t \*x**tmmi*:&&b vn^mm^ 

^Sr^C* p C b UVn. U»^U 
jgiI^*5^tv^a>60T s UVFSStS*53 0 0 0m j £1 

[oo is] ir-e, tm<<*>?z®:&&'< ^ izmg 



v Received at: 2:35AM, 8/10/20D5 



,JW > 2005 08/10 15:24 FAX 03 5288 5835 

05- 8-1 OS 14s 01 .'SEIKO EPSON CORP. I PD iPPS S UWASSSMSSs&ff ffS 



(3)018 



10266523529 



# 18/ 33 



(5) 



-32ri75 



[0019] 



10 



8 



[Hi] ^W«^^Wfc*H^ftO^Ufc0ffia 
[02] ^^^*7 h^y ^-O^S|ft^r?«^H 

l*Hyo&9!] 

1 T^y^hESfi 
10 -r-^EHF- 



[HI] 



1*2 



1 



5 -art 



[02] 



O 



12—t 

13 ^° © ] 

if \ 



T 




[«nE**&»g«] esb# 

-r^y u~b*-y 

• MHK 



[0 0 14] lit, ^-f^V^»«f&i2^U^X 



-1 soften 

»3 OfifiSS 



'Received at: 2:35AM, 8/10/2005 
I 08/10 15:24 

05- 6-1 OS 14: 01 ;SEIK0 EPSON CORP. I PD IPPS S UWASB^&Sl®* flg i 0266523 529 # 19/ 33 



^2005 08/10 15:24 FAX 03 5288 5835 @019 



(6) 



4£BB*FS-3 2 7 1 75 



- MEK 

■mm*-!/*** 

fKftl 0 0 O Q cm. 3|*fi4 cps (2 5*0) . 
^30dyn/c ml^aWKUTifcJSi-S Cl 1 5 

*©|ClR3fe**U*"l>©Tf»*<, fttSS? Q&SQ 0, 0 

# (ihbitsvk r*i//K ^»/-a\ ^ 

0 c p s. gBfcfr l S^SO dyn/cml^lfc 

UfjEAtffc3«&] 
[4tjE}JI£&j£B£J 0 016 

[00161 *fc*f h^y 

*1 2&-lSSb$itT^^i!IflE*SBe rTVXyMS6 
OMW/^HlKlOOOQe mfc:ttfgtf;&#ofc. 
^^18 ft-*. fc=l£t&S 1 3 tM 



•"2 Offififll 

-o. 2£fi£g 
-1 OfiftSJ 

"2 0ltt 

"1»S» 

SivC^t* DC50 OV-v 8kV( «l^rfe9, 
H 1 0 tt#J s c m^f-f 1 4 fc: 

E«4R1 ^ancro^f yf&f- 1 o l o Jt 5 

u*^-f owEsfeu-caf^-i stisrtfe 

tfL>i\tz*(y*i&Ti or*. st#bfe9«?sass^ufc 
p ur??£*&3s* Lfcffefc, -< ^ Wb 1 7 (con***, 

i-*«*HU -/X/H lfc&^^JUT&tffc^/l^ 
/X;^&^fflt5it^$. /^/vilHRJ 

£tt£5~l 0 0 0 cm/ 5 e c ^OSl^^S C i: 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



^2-SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




